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CABLE CONNECTING STRUCTURE FOR ELECTRICAL CONNECTOR 

BACKGROUND OF THE INVENTION 
[0001] The present invention relates to a cable connecting structure for 
an electrical connector for connecting a cable including cable cores each 
having a core conductor and a core sheath to respective contacts of the 
5 electrical connector with exposed core conductors of the cable cores by 
peeling leading end of the cable, and more particularly to a connecting 
structure for connecting a cable to an electrical connector, which is able to 
restrain characteristic impedance which tends to be higher at exposed 
portions of cable cores with the result of reduction in variances of the 
10 characteristic impedance over the length of the cable including the exposed 
portions of cable cores of the cable, thereby improving its transmission 
efficiency. 

[0002] With an electrical connector for a cable including cable cores 
each having a core conductor and a core sheath, in general, the leading end 
15 of the cable is peeled to expose the core conductors of the cable cores, and 
the exposed core conductors are connected to contacts of the electrical 
connector. 

[0003] Matching of characteristic impedance is generally required over 
the length of a cable as a transmission passage with a view to obtaining 

20 improvement in transmission efficiency and the like. If the transmission 
passage includes portions poor in matching of characteristic impedance, 
problems would tend to arise such as reduction in transmission efficiency 
and occurrence of noise due to reflection of signals at the portions. 
[0004] In order to connect a cable to an electrical connector, however, it 

25 is needed to expose conductors of cable cores of the cable by peeling its 
leading end. Therefore, the exposed portions of the cable cores, in more 
detail, the exposed portions of both the core conductors and core sheaths 
exhibit inevitably lower dielectric constants e r than those of the remaining 
portions of the cable not being peeled or exposed, with the result that the 

30 characteristic impedances of the exposed portions tend to become higher. 
[0005] A prior art proposal has attempted to lower the characteristic 



03071 (2003-22,402) 



-2- 



impedance Z 0 of the exposed portions. In the proposal, after the exposed 
portions connected to contacts of an electrical connector have been set in a 
metal die, the die is filled with molten resin which is then solidified, 
whereby the exposed portions are embedded in the solidified resin. 
5 [0006] Even with this prior art proposal, it is difficult to achieve 

substantially same value of the characteristic impedance over the length of 
a cable owing to the fact that the characteristic impedance Zo of the 
exposed portions becomes higher to an excessive extent due to the high 
dielectric constant £r of the solidified resin. Moreover, the operation for 
10 solidifying the molten resin is time-consuming and the metal die used for 

covering the exposed portions by the resin increases the manufacturing cost. 
Therefore, this prior art proposal is not preferable in view of its efficiency 
and cost. 

[0007] Accordingly, there is a need for a convenient method for 
15 reducing the characteristic impedance Zo of the exposed portions of cable 

cores to the desired value. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the invention to provide a cable connecting 

structure for an electrical connector, which is intended to restrain 
20 characteristic impedance tending to be higher at exposed portions of cable 

cores of a cable, thereby minimizing variances in characteristic impedance 

over the length of the cable including the exposed portions of the cable 

cores to improve its transmission efficiency. 

[0009] In order to achieve the above object, in a cable connecting 
25 structure for an electrical connector for connecting a cable including cable 
cores each having a core conductor and a core sheath to respective contacts 
of the electrical connector with exposed core conductors of the cable cores 
by peeling leading end of the cable, the cable connecting structure 
according to the invention comprises a dielectric member having air 
30 contained therein arranged to cover at least part of the exposed portions of 
the cable cores of the cable. 

[0010] In preferred embodiments of the invention, the dielectric member 
has a dielectric constant within a range of 1.5 to 4.5 and covers at least core 
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conductors of exposed portions of cable cores of the cable. The dielectric 
member is preferably formed of polystyrene foam, polytetrafluoro-ethylene 
foam (PTFE), urethane, sponge or the like. 

[0011] Preferably, the dielectric member is provided by winding a sheet 
5 of a porous resin material about at least part of the exposed portions of the 
cable cores of the cable, or by embracing at least part of the exposed 
portions of the cable cores of the cable between two sheets of the porous 
resin material. 

[0012] As can be seen from the above description, according to the 
10 invention the characteristic impedance is restrained which tends to become 
higher at the exposed portions of cable cores of the cable to minimize the 
variances in characteristic impedance over the length of the cable including 
the exposed portions of the cable cores, thereby improving its transmission 
efficiency. 

15 [0013] The invention will be more fully understood by referring to the 
following detailed specification and claims taken in connection with the 
appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of an electrical connector having a 
20 cable connecting structure according to the invention; 

Fig. 2 is an enlarged perspective view of the electrical connector 
shown in Fig. 1 with the hood removed to illustrate the cable connecting 
structure according to the invention; 

Fig. 3a is a side view of the main body of the connector shown in 
25 Fig. 1 as seen from the left; 

Fig. 3b is a plan view of the main body shown in Fig. 3a; and 
Fig. 3c is a side view of the main body of the connector as seen 
from the right. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
30 [0014] Fig. 1 illustrates a cable connecting structure according to the 
present invention for connecting a cable 2 to an electrical connector 1 
received in a hood 3. Fig. 2 shows the electrical connector 1 with the 
hood 3 removed to expose the connecting structure for connecting the cable 
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2 to the electrical connector 1. 

[0015] The electrical connector 1 shown in Fig. 1, which is a fitting 
type plug connector, consists mainly of a connector main body 4 (Fig. 3) 
and a hood 3 formed, for example, by die casting from zinc. As shown in 
5 Fig. 1, the hood 3 consists of an upper hood member 3a and a lower hood 
member 3b to be assembled and disassembled. When the electrical 
connector 1 is being assembled, the upper and lower hood members 3a and 
3b are clamped together as by flat head screws (not shown). 
[0016] As shown in Figs. 3a, 3b and 3c, the connector main body 4 

10 consists mainly of a plate 7 made of an insulating material on which signal 
contacts 5 and ground contacts 6 made of a conductor, for example, a plated 
copper alloy are alternately arranged and spaced apart from one another, 
and a housing 8 made of an insulating material for fixing the plate 7 
passing through the housing 8. 

15 [0017] The electrical connector 1 shown in Fig. 2 serves to connect the 
cable 2 having eight cable cores 2a (two-core covered cords). Each of the 
eight cable cores 2a consists of core conductors 9 and a core sheath 10. 
The leading end of the cable 2 is peeled to expose core conductors 9 of the 
cable cores 2a, which are then connected as by spot welding or soldering to 

20 connection portions 5a of the sixteen signal contacts 5, respectively, eight 
of which are provided on the upper surface of the plate 7 as viewed in Fig. 
2 and the remaining eight signal contacts 5 being provided on the lower 
surface of the plate 7. Between these eight signal contacts 5 are disposed 
the ground contacts 6, the number of ground contacts 6 being nine because 

25 there are two outermost ground contacts 6 located outside of the eight 
signal contacts 5. 

[0018] Moreover, the plate 7 and the housing 8 are preferably made of 
an insulating material of ceramics or heat resisting resin, for example, 
liquid crystal polymer (LCP), polyphenylene sulfide (PPS), polyamide (PA) 
30 as represented by nylon 46 and nylon 66 and the like. 

[0019] Forming the main constitutional characterizing feature according 
to the invention is a dielectric member 11 containing air arranged to cover 
at least part of the exposed portions of the cable cores 2a. With this 
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feature according to the invention, it becomes possible to restrain the 
characteristic impedance at the exposed portions of the cable cores 2a 
which tends to become problematically higher. Accordingly, a reduction 
can be achieved as much as possible in variances in characteristic 
5 impedance over the length of the cable 2 including the exposed portions of 
the cable cores 2a, thereby improving the transmission efficiency and the 
like. 

[0020] Preferably, the dielectric member 11 has a dielectric constant 
within a range of 1.5 to 4.5. If the dielectric constant is outside of the 

10 above range, there is a risk that sufficient impedance matching cannot be 
obtained even with the use of the dielectric member 11. The dielectric 
constant of the dielectric member 11 is more preferably 1.5 to 2.5, which 
substantially approximates to that of the covering material of relevant cable. 
[0021] The dielectric member 11 is preferably placed on the exposed 

15 portions of the cable cores to cover at least the core conductors. Preferred 
materials from which to form the dielectric member 11 include porous 
resins materials such as polystyrene foam, polytetrafluoro-ethylene foam 
(PTFE), urethane, sponge and the like. In placing the dielectric member 
11, a sheet of a porous resin material described above may be wound about 

20 at least part of the exposed portions of the cable cores 2a. In an 

alternative, at least part of the exposed portions of the cable cores 2a may 
be embraced by two sheets of a porous resin material. The latter method 
is preferable because it is inexpensive and easy in operation. 
[0022] Electrical connectors each having the cable connecting structure 

25 for connecting a cable to the electrical connector according to the invention 
were experimentally manufactured and their performances of characteristic 
impedance were estimated. Simultaneously therewith, for the purpose of 
comparing with the invention, experimentally manufactured were prior art 
cable connecting structures not covering exposed portions of cable cores or 

30 covering exposed portions with solid resin. 

[0023] Measured were performances of these experimentally 
manufactured cable connecting structures. With the prior art electrical 
connectors, differences in characteristic impedance between the exposed 
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portions of the cable cores and the remaining portions of the cables ranged 
from 15 to 25Q. In contrast herewith, in the cable connecting structures 
according to the invention, differences in characteristic impedance between 
the exposed portions of the cable cores and the remaining portions of the 
5 cables were in the range from 3 to 8Q, which is remarkably less than that in 
the prior art structures. 

[0024] While the invention has been particularly shown and described 
with reference to preferred embodiments thereof, it will be understood by 
those skilled in the art that the foregoing and other changes in form and 

10 details can be made therein without departing from the scope of the 

invention mentioned in claims. Particularly, as forming the important 
aspect of the present invention is the cable connecting structure for 
connecting a cable to an electrical connector, various constructions of 
electrical connectors and cables are possible without being limited to their 

15 particular constructions. 
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